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Chapter Four

Prior to defining the development
program for San Manuel Airport, it is
important to consider development
potential and constraints at the airport.
The purpose of this chapter is to
consider the actual physical facilities that
are needed to accommodate projected
demand and meet the program
requirements as defined in Chapter
Three, Facility Requirements.

In this chapter, a series of airport
development scenarios are considered
for the airport. In each of these scenarios,
different physical facility layouts are
presented for the purposes of evaluation.
The ultimate goal is to develop the
underlying rationale that supports the
final master plan recommendations.
Through this process, an evaluation of
the highest and best uses of airport
property is made while considering local

goals, physical constraints, and
appropriate federal airport design
standards, where appropriate.

Any development proposed by a master
plan evolves from an analysis of
projected needs. Though the needs were
determined by the best methodology
available, it cannot be assumed that
future events will not change these
needs. The master planning process
attempts to develop a viable concept for
meeting the needs caused by projected
demands through the planning period.

The number of potential alternatives that
can be considered can be endless.
Therefore, some judgment must be
applied to identify the alternatives that
have the greatest potential for
implementation. The alternatives
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presen ted in t h is chapter  have been
ident ified as such.

The a lt erna t ives  presented  in  the
chapter  have been developed t o meet
the overa ll progr am object ives for  the
a irpor t  in  a  ba lanced manner .  Through
coor din a t ion  wit h  t h e P la n n in g
Advisory Committ ee (PAC) and P ina l
C ou n t y ,  t h e  a l t e r n a t i ve s  (or
combina t ion  thereof) will be refined  and
modified a s necessar y to develop the
recommended developmen t  pr ogra m.
Therefore, the a lter na t ives pr esen ted in
th is chapter  can  be cons idered a
begin ning poin t  in  the development  of
the recommended master  plan  concept
and input  will be n ecessa ry to define
the resu ltan t  p lan .

While th e focus of the a na lysis
su m m a r ized in  t h is  ch a pt er  is
iden t ifying fu ture development  opt ions
for  San Manuel Airpor t , it is also
impor tan t  to consider  the impacts of
a lter na t ives to developing San  Manuel
Air por t  to meet fut ur e dema nds.  These
include: 1) no fu ture development  a t  the
a irpor t  (no act ion  a lter na t ive); and 2)
t r a n s fer r in g a via t ion dem a nd t o
another  a irpor t .

The “no act ion” a lterna t ive essen t ia lly
considers keeping the a irport  in  it s
present  condit ion  and  not  provid ing for
any type of improvement  to the exist ing
fa cilit ies t o a ccom m oda t e fu t u r e
dem a nd. The pr imary resu lt s of th is
a lt erna t ive would be the inability of t he
a irpor t  to sa t is fy the pr ojected a via t ion
dema nds  of the a irpor t  service a rea  and
der ive addit iona l revenues through the
developmen t  of via ble pa rcels of la nd.  

Th e a ir por t ’s  a vi a t ion  forecas t s
projected fu tu re growth  in  based
a ircraft  and a ircraft  us ing Sa n  Manuel
Air por t .  The an alysis of facility
requ irements indica ted a poten t ial n eed
for  a  lengthen ed runway, lengthened
and widen ed pa ra llel t axiway, a n
instrument  approach  procedure, a ir field
ligh t ing, expanded fuel s torage, a nd
expanded ha ngar  facilities.  Without
th ese improvements to the a irpor t
facilities, regular  an d poten tia l users of
the a irport  will be const ra ined from
taking maximum advan tage of the
a irpor t ’s a ir  t ranspor ta t ion capa bilities.
P ina l Coun ty would a lso not  be able to
a ccr u e n ew r even u es fr om  t h e
development  of new facilit ies which  can
suppor t  the opera t iona l cos ts of the
a irpor t .

Not  improving San  Manuel Air por t  to
meet  existing and fut ur e needs is also
incons is ten t  with  the Arizona S tate
Aviation S ystem  Plan  (SANS).  San
Manuel is classified as a  seconda ry
a irpor t  in  the SANS.  Th is cla ssifica t ion
denotes the impor tance of San  Manu el
Air por t  to the s ta te a irpor t  sys tem.  The
effectiveness of the st a te a irport  system
can only be enhanced if Sa n  Manuel
Air por t  fu lly meet s the needs of it s
users and s ta te development  sta nda rds.

The unavoidable consequences  of the
“no act ion” a lt erna t ive would in volve
the a irpor t ’s  inability to a t t ract  new
user s, especially those businesses an d
indust r ies seeking loca t ions wit h
adequa te and conven ien t  avia t ion
facilities. Without  regular  main tenance
and addit iona l improvemen ts, poten t ia l
users and business  for  the loca l ar ea
could   be  lost.   To  propose  no  fur ther
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development  a t  the a irport  would be
incons is ten t  with local community goa ls
to expand the economic developm en t  in
P ina l County.  Corpora te a via t ion plays
a  major  role in  the t ranspor ta t ion  of
business leaders. Thus, a n  a irpor t ’s
facilit ies a re often  the first  impr ess ion
many corpora te officia ls will have of the
community. If the a irport  does not  have
the capability to meet  hangar , apron , or
a ir field needs  of pot en t ia l u sers, t he
a irpor t ’s capa bilit ies to accommodate
b u s i n e s s e s  t h a t  r e l y  on  a i r
t ranspor ta t ion  will be dimin ished.  As
deta iled in  Chapter  Two, Avia t ion
Demand Forecast s, corpora te a via t ion  is
becoming an  increa sin gly larger  port ion
of tota l genera l avia t ion  act ivity
regiona lly, na t iona lly, a nd a t  San
Manuel Air por t .

Tr a ns fer r ing aviat ion ser vices t o
another  a irport  essen t ially considers
limit ing development  a t  San  Manuel
Air por t  and relying on  other  a irpor t s to
serve avia t ion  demand for  t he loca l
a rea .  A review of regiona l a irpor t s
indica tes tha t  there is only one pu blic
use a irport  with in  30 n aut ica l miles of
San Manu el Air por t : Kearny Airpor t .
Kearny Airport  provides a  paved
runway.  With  a  runway length  of on ly
3,400 feet , Kearny Airpor t  cannot  serve
the mix of a ircraft  tha t  can  use the
4,214 feet  of runway length  available at
San  Manuel Airport . Consider ing the
cur ren t  capa bility of these a irport s,
neith er  of these a irpor t s is presen t ly
configured to serve the exist ing m ix of
a ircra ft  serving San  Manuel Air por t
with out  significan t investm ent s.

Other  pu blic use gen era l avia t ion
a irpor t s a re more tha n  30 nau t ica l
miles from Sa n  Manuel Air por t .
Marana  Nor thwest  Regiona l Airport  is
the closes t  and is  32 n aut ica l miles
west .  Tucson  In terna t iona l Airpor t  and
Rya n  Air field  serve t h e Tucson
met ropolita n  a rea  and a re loca ted 35
nau t ica l miles an d 40 naut ica l miles
sou thwest , respect ively.  P ina l Airpa rk
Air por t  is loca ted 35 nau t ica l miles
west .  Wh ile each of t hese a irpor t s has
compa rable or  super ior  a ir field  facilit ies
and could  theoret ica lly accommodate
the dem and from Sa n Manuel Airpor t ,
each  of these a irport s has a  role to fill in
the regiona l and na t iona l avia t ion
system.  Accommodat ing dema nd from
San Manuel Airpor t  cou ld poten t ia lly
reduce the long term  ability of th ese
a irpor t s to meet  their  fu ture demand
levels.

Addit iona lly, each of th ese airports is a
considerable d is tance from the primary
communit ies tha t  San  Manuel Airpor t
serves (Oracle, Mam moth, San Manuel).
These a irpor t s  would  not  be in  a  good
posit ion  to serve these commun ities due
to the extended  dr ive times from t hese
a irpor t s to the communities served by
San Manuel Airpor t .

As new indu st r ies in  the community
begin  to emerge an d existing busin esses
expand, there will be a  need  for  a  h ighly
fu n ct i on a l  a i r p o r t .   T h i s  is
demonst ra ted by t he exist ing cor pora te
users of San  Manuel Airpor t .  Genera l
avia t ion  plays an  importan t  role in  the
w a y  com p a n i e s  con d u ct  t h e i r
businesses.  Sa n  Manuel Airport  is
expected    to    con t r ibu te   to   economic
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development  of the a rea  by serving the
gener a l avia t ion  needs of southeas tern
P ina l Coun ty, nor theast ern  P ima
County, southwes tern  Graham County,
and n ort hwestern  Cochise County.

As det a iled in  Cha pter  Two, San
Manuel Airpor t  is used by a  number  of
gover n m en t a l a gencies  a s we ll.
Cons ider ing t he exist ing pr iva t e,
corpora te, and govern menta l users t ha t
rely on  San  Manuel Airpor t , the a irpor t
cannot  be easily replaced by another
a irpor t  and  must  be improved  for  the
bet t ermen t  of it s exist ing a nd fu ture
user s.

A IR P O R T  D EV E L O P ME N T

O B J E C T I V E S

It  is the overa ll object ive of th is  effor t  to
produce a  balanced a irside and la ndside
complex to ser ve forecas t  avia t ion
dema nds. However , before defin ing and
evalua t ing specific alt ernat ives, a irpor t
developm ent  object ives sh ould be
considered.  As owner  and  opera tor ,
P ina l Coun ty pr ovides the overa ll
gu ida n ce for  t he oper a t ion  a nd
development  of Sa n  Manuel Airpor t .  It
is of primary concern  tha t  the a irpor t  is
mark eted, developed, and oper a ted for
the bet t ermen t  of the community and
it s users. With  th is  in  mind , the
following developmen t  object ives have
been  defin ed for  th is planning effor t :

! Develop a  sa fe, a t t r act ive, a nd
efficient  avia t ion  facility in
a ccor da n ce wit h  a pp lica ble
fe d e r a l ,  s t a t e ,  a n d  loca l
regulat ions.

! Iden t ify facilit ies to efficient ly
serve general aviat ion u sers.

! Iden t ify the necessa ry improve-
ments t ha t  will provide sufficient
a irside and la ndside capacity to
accommodate the long term
planning horizon level of demand
of the a rea .

! Main ta in  and opera te the a irpor t
in  complia nce wit h  applicable
en vir on m en t a l r egu la t ion s ,
sta nda rds, an d guidelines.

The remainder  of th is  chapt er  will
d e s cr i b e  v a r i ou s  d e v e l op m e n t
a lter na t ives for  the a ir side and lan dside
facil it ies . Wit h in  ea ch  of t h ese
components, specific facilit ies a re
required or  desired. Although  each
componen t  is  t r ea t ed sepa ra t ely,
p lanning mu st  in tegra te the individua l
requirements so tha t  they complement
one another .

Ex h ibit  4A summar izes  the primary
planning issues for  th is an alysis.  These
issues a re the r esu lts  of ana lyses
conducted pr eviously in  Cha pter  Two,
Avia t ion  Dem a n d F or eca st s, a nd
Chapt er  Three, Avia t ion  Fa cility
Requirem ent s.  These issues have been
in cor p or a t e d  i n t o  a  s e r i e s of
developm en t  a lt er n a t ives .   Th e
following descr ibes in  det a il the specific
r equ ir em en t s  con sider ed in  t h e
developmen t of th e altern at ives.

A I R F IE L D

A L T E R N A T I V E S

Airfield facilit ies  a re, by na ture, t he
foca l    poin t    of   the   a irport    complex.



AIRFIELD CONSIDERATIONSAIRFIELD CONSIDERATIONS

LANDSIDE CONSIDERATIONSLANDSIDE CONSIDERATIONS

• Provide areas for new storage hangar development

• Provide an area for commercial general aviation development

• Provide for the relocation of hangars which are within the OFA, OFZ, and primary surface

• Provide an area for the development of a public terminal building

• Provide location for an aircraft wash rack

• Provide for expanded fuel storage, consider self-service fueling

• Provide for a helipad

• Conform to ARC B-II Design Requirements
 •  Remove buildings within Object Free Area (OFA), Obstacle Free Zone (OFZ), and F.A.R. Part
    77 primary surface

• Provide an ultimate runway length of 4,800'

• Provide for a full-length parallel taxiway

• Provide for holding aprons at each runway end

• Provide for GPS approach to Runway 29

• Provide location for the development of an automated weather observation system (AWOS)

A I R P O R T

Exhibit 4A
ALTERNATIVE 
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Because of their  pr imary role and  the
fact  tha t  they ph ysically domina te
a irpor t  lan d use, air field facility needs
are often  the most  cr it ica l factor  in  the
det er m in a t ion  of via ble a ir por t
development  alt ernat ives. In  par t icu lar ,
the runway system requ ires the
great est  commitment  of land area  and
often  impa r ts t he grea test  influence of
the ident ifica t ion a nd development  of
other  a irport  facilit ies. Fu r thermore,
a ir cra ft  opera t ions  dicta te the FAA and
sta te design  cr it er ia  tha t  must  be
considered when  looking a t  a ir field
i m p r ov e m e n t s .  T h e s e  c r i t e r i a ,
depending upon the a reas  a round the
a irpor t , can  often  ha ve a significant
impa ct  on  the viability of va r ious
a lter na t ives design ed to meet  a ir field
needs.

While not a n obliga ted federa l airpor t ,
t h e  Ar i z o n a  D e p a r t m e n t  o f
Transpor ta t ion  (ADOT), Aeronau t ics
Division requires t ha t  Sa n  Manuel
Air por t  be built  to Federa l Avia t ion
Administ ra t ion  (FAA) design  standa rds.
As ment ioned previously in  Chapter
Three, th e FAA bases t he design  of
a ir field facilit ies, in  pa r t , on  the
physica l an d opera tiona l cha ra cter istics
of a ircra ft  using th e a irport .  The F AA
ut ilizes the Airpor t  Reference Code
(ARC) system to relat e airport  design
requirements to th e physical (wingspan)
and opera t iona l (appr oach  speed)
character ist ics of th e lar gest  and fast est
a ir cra ft  conduct ing 500 or  more
opera t ions annua lly a t  the a irpor t .
While th is can  a t  t imes be r epresen ted
by one specific make and m odel of
a ircra ft , most  often  the a irpor t ’s ARC is
represen ted by severa l differen t  a ir cra ft
wh ich  collect ively con duct  more than
500 an nu a l opera t ions a t  the a irport .

The FAA uses t he 500 annua l
opera t ions threshold  when eva lua t ing
the need to develop and/or u pgrade
a irpor t  facilities t o ensu re tha t  an
a irpor t  is cost -effect ively const ructed to
meet  th e needs of those a ircraft  tha t  a re
usin g, or  ha ve t he poten t ia l t o use, the
a irpor t  on a  regu la r  ba sis .  Typica lly,
a ircra ft  opera te a t  an  a irpor t  tha t  a re
out side the ARC designa ted for t he
a irpor t .  This  is  due to these a ircraft  not
meet ing the 500 annua l opera t ions
thr eshold.

At  Sa n  Manuel Airport , based  a ircra ft
fa ll with in  ARC A-I and B-I.  However ,
the mix of t r ansien t  a ir craft  is  more
diverse and includes a ircra ft  in  ARC B-
II.  Aircra ft in ARC B-II a re t he m ost
demanding a ircraft  to opera te a t  the
a irpor t  (due to their  longer  wing span s);
however , t hese a ircr a ft  cu r r en t ly
conduct  less than  500 annual opera t ions
a t  the a irport .  Therefore, at  th is t ime,
the most  demanding approach  ca tegory
for  the a irpor t  is Approach  Category B.
The wingspans of the most  demanding
a ir cra ft  fa ll with in Airplane Design
Group (ADG) I.

The previous m aster plan  ca lled for t he
a irpor t  to be des igned  and cons t ruct ed
to ARC B-I I des ign  s tandards.  Th is has
been  confirmed in  th is  master  plan .
Th is master  plan  an t icipa t es tha t
a ir cra ft  with  ARC B-II will conduct
more than 500 annual opera t ions  a t  the
a irpor t  with in  the p lanning per iod of
th is master  plan . Therefore, t he long
term design requirem ent  for Sa n
Manuel Air por t  is ARC B-II.
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Table  4A compares  exis t ing (ARC B-I)
and fu ture (ARC B-II) design r equire-
men ts.  As sh own in  the table, applying
ARC B-II design  requ irements in creases
both  the pavemen t  and sa fety ar ea
requirement s.  For  example, the
minimum pa vemen t  width  increa ses
from  60  feet  to 75 feet  and  the d is tance

tha t runway safety a rea  (RSA) and
object  free a rea  (OFA) extend beyond
the runway end in creases from 240 feet
to 300 feet .  The a irside a lt erna t ive
an alysis to follow examines  the opt ions
ava ilable to meet ing ARC B-II  design
requirem ent s.

T A B L E  4 A

R u n w a y  D e s i g n  S ta n d a r d s

Air p or t  R efer en ce  C od e

Ap p r oa ch  Visib ilit y M in im u m s

B -I 1

O n e M ile

B -I I

O n e M ile

R u n w a y

W id t h

Ru n w a y S a fety  Ar ea  (RS A)

Widt h  (cen ter ed  on r u n wa y cen ter l in e)

Len gt h  Beyon d  Ru n w a y E n d

O bject  F r ee Ar ea  (OF A)

W id t h

Len gt h  Beyon d  Ru n w a y E n d

O bs t a cle F r ee  Zon e (O F Z)

Widt h  (cen ter ed  on r u n wa y cen ter l in e)

Len gt h  Beyon d  Ru n w a y E n d

R u n w a y C en t er lin e  t o: 

P a r a llel T a xiw a y C en t er lin e

60

120

240

250

240

250

200

225

75

150

300

500

300

400

200

240

R u n w a y  P r o t e c t io n  Z o n e s  (R P Z )

I n n e r  W id t h

O u t e r  W id t h

L en g t h

250

450

1 ,000

500

700

1 ,000

F AR  P a r t  7 7  P r i m a r y  S u r f a c e

Widt h  (cen ter ed  on r u n wa y cen ter l in e)

Len gt h  Beyon d  Ru n w a y E n d

250

200

500

200

1    Sm a ll a ir cr a ft e xclu siv ely

Sour ce :   FAA Airp or t  Des ign  Softw a re  Vers ion  4 .2D,  FAR P a r t  77

Of concern  with  meet ing ARC B-II
design  requirem ent s  is  the number  of
objects with in the ARC B-II  OFA.  The
FAA defines th e OFA as "a t wo
dim ensiona l ground area  sur rounding
ru nwa ys, taxiwa ys, and t axilanes which
is clear  of object s except  for  objects
whose loca t ion  is fixed by fu nct ion  (i.e.
a ir field ligh t ing)." The limit s of the OFA
are shown by a  pink solid line on
Exhibi t  4B .  As shown  on  the exh ibit ,
t h e r e  a r e  a p p r ox i m a t e ly fou r

permanent  facilit ies with in  the ARC B-
II OF A.  This in cludes  a  fuel pump,
seven-unit  T-ha ngar  facility, public
res t room facilit ies, a nd r esidence.  To
fu lly comply with  ARC B-II OF A
sta nda rds, t hese facilit ies should be
removed and /or  r eloca t ed.  The
reloca t ion  of the seven-un it  T-ha ngar
facility is considered in t he landside
alt ernat ives, a lthough  the feasibility of
doing so is not r eadily known.  If th e
facilities  cann ot  be efficient ly reloca ted,
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Exhibit 4B
AIRFIELD ALTERNATIVES

0 500 1000

SCALE IN FEET

N
O

R
TH

STATE HIGHWAY 76
STATE HIGHWAY 76
STATE HIGHWAY 76

A I R P O R T

RAILROAD TRACK
RAILROAD TRACK
RAILROAD TRACK

STORM WATER DRAINAGE SYSTEMSTORM WATER DRAINAGE SYSTEMSTORM WATER DRAINAGE SYSTEM

AWOS ALT CAWOS ALT CAWOS ALT C

AWOS ALT AAWOS ALT AAWOS ALT AAWOS ALT BAWOS ALT BAWOS ALT B

SOUTH AWOSSOUTH AWOS
SITING AREASITING AREA
SOUTH AWOS
SITING AREA

1

4 3 3
5

2

400'
400'

500'
500'

150'
150'

400'

500'

150'

HOLDING APRONHOLDING APRONHOLDING APRON HOLDING APRONHOLDING APRONHOLDING APRON
EXISTING WASHEXISTING WASHEXISTING WASH

TAXIWAY OFATAXIWAY OFATAXIWAY OFA

REALIGNED ENTRANCE ROAD
REALIGNED ENTRANCE ROAD
REALIGNED ENTRANCE ROAD

240'
240'
240'

586' EXTENSION586' EXTENSION586' EXTENSION

EXISTINGEXISTING
WATER LINESWATER LINES

EXISTING
WATER LINES 4

LEGEND

Object Free Area (OFA)

Taxiway OFA

Obstacle Free Zone (OFZ)

Runway Safety Area (RSA)

Lease Boundary

Ultimate Lease Boundary

Runway Protection Zone (RPZ)

Ultimate RPZ

Ultimate Airfield Pavement

Ultimate Roads

Buildings to be Removed

AWOS Siting Area

AWOS

6

Extend Runway 11-29 to 4,800, relocate waterlines, culvert wash

Remove buildings within ultimate OFA and primary surface

Widen parallel taxiway to 35 ft.

Extend parallel taxiway to each end

Add exit taxiway

Add non-precision markings

1

2

3

4

5

SUMMARY

6

EXISTING 4,214' x 75'EXISTING 4,214' x 75'EXISTING 4,214' x 75'
ULTIMATE 4,800' x 75'ULTIMATE 4,800' x 75'ULTIMATE 4,800' x 75'

RESIDENCERESIDENCERESIDENCE

SEVEN-UNITSEVEN-UNIT
T-HANGART-HANGAR

SEVEN-UNIT
T-HANGAR

FUEL PUMPFUEL PUMPFUEL PUMP

RESTROOMSRESTROOMSRESTROOMS
EXISTINGEXISTING
ENTRANCEENTRANCE
ROADROAD

EXISTING
ENTRANCE
ROAD

NORTH AWOSNORTH AWOS
SITING AREASITING AREA
NORTH AWOS
SITING AREA
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planning would need to consider
replacement  facilities.

The requirem ents of the obst acle free
zon e (OFZ) must  a lso be considered.
The OFZ is a defined volume of a ir space
400 feet  wide, centered on  the runway
cen ter line, ext ending 200 feet  beyon d
each  runway end.  FAA standa rds
preclude any permanen t  development  or
taxiwa ys with in  the OFZ.  Objects
wh ich  may only temporar ily be loca ted
with in  the OFZ a re a lso pr ohibited (e.g.
a  moving veh icle or  pa rked a ircra ft ).
The OFZ is int ended t o protect  an  a rea
for  the opera t ion  of landing or  depar t ing
a ir cra ft  and is shown by th e orange
da shed line on  Ex h ib it  4B .  The
taxiway hold  lines a t  the a irpor t  a re
placed to ensu re a ircra ft  hold out side
the limit s of the OFZ.  The h old lines
are present ly marked  125 feet  from the
runway cen ter line.  In the fu ture, the
hold lines would need to be situ a ted 200
feet  from the runway cen ter line to meet
OFZ sta nda rds.

Presen t ly, the a rea  south  of the seven-
unit  T-hangar  facility is used for
a ir cra ft  pa rking, a ircra ft  refuelin g, and
get t ing a ircra ft  int o and out  of the T-
ha ngar s.  Since the nor thern  limits of
t h e  u l t i m a t e  O F Z a r e  on l y
approximately 24 feet  from the seven-
unit  T-hangar  facility and 10 feet  from
the fuel pum p, aircraft u sing these
facilit ies wou ld be with in  the limit s of
the u lt imate OFZ.  Therefore, the
a irport  does not  fu lly comply with  OFZ
sta nda rds.  To ensure tha t  the OFZ
remains clea r , the seven-unit  T-hanga r
facility and fuel pu mp should be
rem oved and/or r eloca ted.

Obstacle clear ance is fur ther  govern ed
by Federa l Avia t ion  Regu la t ion  (FAR)
Par t  77, Objects Affecting N avigable
Airspace.  FAR Par t  77 es tablishes  the
p rimary su rfa ce and  t r ansit iona l
su rface.  The pr imary su r face for  San
Manuel Airport  would extend 250 feet
eith er  s ide of the runway center line.
Sim ila r  to the OFA and OFZ, the
primary su rface is to be clea r  of any
objects other  than  object s t ha t  a re fixed
by funct ion (e.g., runwa y edge ligh t ing,
approach  ligh t ing system s).  The
t r ansit iona l sur face extends upward
and outward  a t  a  ra t io of 7:1.  The
t r a nsit iona l su r face begins a t  the edge
of t he prima ry sur face.  The sam e
objects penet ra t ing t he ARC B-II OF A
also penet ra te the u ltim a te pr imary
su r face and  t ransit iona l surface, and
sh ould u lt ima tely be rem oved and/or
reloca ted.

Compliance with  OFZ sta nda rds is a
requirement  for  t he est ablishmen t  of an
ins t rument  approach  procedure.  An
ins t rument  approach  procedure is an
impor tan t  component  of the overa ll
sa fety and reliability of Sa n  Manuel
Air por t .  P resen t ly, Sa n  Manuel Air por t
does not  have an  es tablished a pproach
procedure.  Without  an  approach
procedure, the a irport  is effectively
closed to a r r iva ls dur ing wea ther
condit ions when visual fligh t  can  no
longer be condu cted.  With  the n eed for
the a irport  to suppor t  loca l economic
growth , it  is impor tan t  tha t  the a irpor t
is a ccessible dur ing a ll wea ther
condit ions and tha t  the amount  of t ime
the airport is in a ccessible due t o
wea ther  condit ions is reduced.  An
ins t rument  approach procedure is a  tool



4-8

tha t increases the accessibility of t he
a irpor t  by pr oviding procedures for
pilot s to loca te the a irpor t  during poor
wea t her  condit ion s.  Th e St a t e
Transpor ta t ion  Board Policy for  the
Aeronau t ics Division  provides  for  the
S ta te P lanning Standards for  Airpor t s
in  Ar izona .  These policies and
standa rds  ca ll for  the establishment  of
an  ins t rument  appr oach  procedure a t
a irpor t s serving a ircraft  with in ADG II,
a s p lanned  for  San  Manuel Air por t .
The N avigat ional Aids and  Aviation
S ervices S pecial S tud y a lso ca lled for
the esta blishmen t  of an  ins t rument
approach  procedure a t  Sa n  Manuel
Air por t .  Besides complying with  OFZ
sta nda rds, to qua lify for  a  nonpr ecision
ins t rument  approach  procedure, the
Runway 11-29 ma rk ings would need to
be u pgr a ded fr om  t h e exis t in g
basic/visua l markings t o nonpr ecision
ma rk ings.

The pa ra llel t axiway sh ould u lt ima tely
be exten ded t o each  runway end a nd
equ ipped  wit h  h old in g a p r on s .
Appendix 16 of FAA Advisory Circu la r
(AC) 150/5300-13 recommends a  fu ll-
len gth  para llel t axiway for  a irpor t s
served with  a  nonprecision  ins t rument
appr oach  procedure.  Fu r thermore, the
S ta te P lan ning Sta nda rds  for  Air por t s
in  Arizon a  recommends a  pa ra llel
taxiway for  ADG I I a irpor t s .  The
pa ra llel t axiway is ma nda tory when
annua l opera t ions levels exceed 20,000.
The a irport  is projected t o exceed th is
level in  the Long Term Planning
Horizon .

Hold ing aprons  provide an  a rea  a t  the
runway end for  a ircra ft  to prepa re for
depar ture and/or  bypass  other  a ircraft
wh ich  a re rea dy for  depar ture.  When a

hold ing apron  cannot be developed, a
bypass  taxiway should be plann ed.
Th is is a  t axiway tha t  lies pa ra llel to
the runway end t axiway and a llows
a ir cra ft  r eady for depa rt ur e to bypass
a ir cra ft  tha t  may be hold ing a t  the
runway end.  The loca t ion  of holdin g
aprons a t  San Ma nu el Airpor t  a re
shown on  Ex h ib it  4B .

Also shown on  Ex h ib it  4B , th e pa ra llel
taxiway extends a lmost  the en t ire
len gth  of Runway 11-29.  The pa ra llel
taxiway ends a pproximately 400 feet
shor t  of t he Runway 29 end to avoid  the
exist ing ha nga r facilities, fuel pum p,
rest rooms, and residence descr ibed
previously.  Th e t axiwa y ext en din g to
the Runway 29 end has been  configured
to ensure tha t  a ircra ft  rem a in  clea r  of
th ese exist ing facilit ies.  E xtendin g the
pa ra llel t axiway to the exist ing Runway
29 end a lso requires the reloca t ion  of
the seven-un it  T-ha nga r, fuel pum p,
rest room facilit ies, and residence.

Exh ibit 4B  depicts the development  of
a  midfield exit  t axiway.  Th is t axiway
would be 2,400 feet  from each  runway
end and a llow a  grea ter  number  of
landin g a ircraft  the ability to exit  the
runway quicker  by n ot  having to t axi to
the runwa y en d t o exit .  Ex h ibi t  4B
also depict s t he widen ing of the pa ra llel
taxiway to 35 feet  to conform with  ARC
B-II width  sta nda rds.

The runwa y length  ana lysis in  Chapter
Three indica ted a  need for  a  longer
runway for  the projected mix of a ir cra ft
us ing Sa n  Ma nuel Airport .  Presen t ly,
Runway 11-29 is 4,214 feet  long.  The
an alysis in Ch apter  Three indica tes
tha t a  runway length  of 4,800 feet  is
needed   to   serve   the   mix  of  a ircraft
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expected to use the a irpor t  th rough the
plan ning period.

Three a lter na t ives can  be considered t o
provide addit iona l ru nway length : 1)
pla ce th e entire extension on th e east
(Runway 29) end; 2) place t he en t ire
ext ension  on  the west (Run way 11) end;
or  3) divide the exten sion  between each
runway end . The dist ance the runway
can  be ext ended a t  either  end is
dependent  upon  the ability to meet
sa fety a rea  r equ ir emen t s a t  t ha t end of
the runway.  In  other  words , the
dis tance the runway can  be exten ded is
dependant upon the ext en t  tha t  a  fu ll
RSA and OFA can  be provided a t  t he fa r
end  of the extens ion .

An extension to the Ru nwa y 29 en d is
limited by t he loca t ion  of a  st ormwater
dra inage sys tem.  As shown on  Exh ibit
4B , the exist ing OFA alrea dy extends to
the limit s of t he stormwater  dra inage
system.  Therefore, the Run way 29 end
cannot  be exten ded a ny fur ther  without
extendin g the OFA fu r ther  in to the
stormwater  dr a inage system.  It  is
unlikely, then , tha t  the Runway 29 end
can  be fur ther  extended to th e east.
This leaves the only viable ext ension
opt ion  as ext endin g the runwa y en t irely
to the west .

Exh ibit 4B  depict s a  586-foot  ext ension
of Runway 11-29 to the west  for  a n
u lt imate len gth  of 4,800 feet .  An
ext ension  to the west was considered
during the development  of Runway 11-
29 as t he pa ra llel t axiway pr esent ly
extends beyond t he Runwa y 11 end.
Extending Runway 11-29 to th e west
would impact  an  exis t ing wash  and
water  lines.  Th e wa sh  would need to be
pla ced in  a  cu lver t  to d irect  the

stormwater  below the r unwa y.  The
exist ing water  lines would need to be
reloca ted outside the limit s of the OFA
and RSA.  This would a lso ensu re tha t
the water  lines could be serviced
with out  affecting a irport  opera tions.

Extending Runway 11-29 586 feet  to the
west would cause the Runway 11 RPZ
to exten d beyond t he existing lease
boundary.  Ex h ib it  4B  depicts t he
addit iona l lease ar ea t ha t  would need to
be obta ined to fully encompa ss th e
Runway 11 RPZ.

The facility requirem ent s ana lysis
determined tha t  an  au tomated wea ther
observa t ion  system (AWOS) is needed
a t  San Ma nu el Airport  to provide
impor tan t  wea ther  deta ils to pilot s,
especially tr an sient  and cha r t er  a ir cra ft
opera tors (char ter  companies  cannot
opera te to the a irpor t  without  cur ren t
weather  da ta ).  An AWOS in cludes
va r ious sensors for r ecording clou d
heigh t , visibilit y, wind, t empera ture,
dew poin t , and precipit a t ion.  The
N avigational Aids and  Aviation S ervices
S pecial S tudy also ca lled for  inst a lling
an  AWOS a t San Manuel Airpor t .

FAA Order  6560.20A, S iting Criteria
For Autom ated Weather Observ ing
S ystem s (AWOS) provides AWOS sit ing
requirem ent s. While each AWOS sensor
has specific sit ing requ iremen ts, a ll
AWOS sen sors should be loca ted
togeth er  and  outs ide the runway and
taxiway object  free a rea s.  Genera lly,
AWOS sensors a re best  placed between
1,000 feet a nd 3,000 feet  from the
primary runway th reshold and between
500 feet  and 1,000 feet  from the runway
center line.  If the eleva t ion  of th e sensor
sit e   is   above   or    below   the  runway
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eleva t ion , th e lat era l d is tance from the
runway center line is adjust ed by seven
feet  for ever y foot  of eleva t ion
difference. The a djust men t  is nega t ive
(i.e., th e minimu m dista nce is less th an
500 feet ) if the sensor  sit e eleva t ion  is
less than  the runway eleva t ion.  Th e
adjust m en t  is  posit ive (i.e., t he
minimum distance is grea ter  than  500
feet ) if the sensor sit e eleva t ion  is
grea ter  than  runway eleva t ion .

S ince Runwa y 29 is bein g design a t ed
for  an  ins t rument  appr oach  procedure,
the AWOS is best p laced nea r  t he
Runway 29 end.  The AWOS cou ld be
loca ted on  eit her  the nor th  or  sou th
sides of the runwa y.  Ex h ib it  4B
depict s the boundar ies  of an  AWOS
sit ing a rea  on  each  side of Runway 11-
29.  As shown on  the exh ibit , following
the genera l sit ing cr iter ia  above, t he
sou th sit ing ar ea is completely out side
the existing a irpor t  lea se bounda ry.  A
port ion  of the nor th siting a rea  extends
over t he exist ing lease a rea .

Gen era lly, an  a rea  with in a  500-foot
rad ius of the AWOS is protected from
development  tha t  cou ld in ter fere with
the sensing equipment .  This protect ion
area  is shown on  the exhibit  and u sed to
determine the poten t ia l loca t ion  for  the
AWOS.

Exh ibit 4B  depict s t h ree a lt erna t ive
sit ing loca t ions.  Alter na t ive A loca tes a
poten t ia l AWOS syst em on  exist ing
leased proper ty west  of the primary
apron  a rea .  This loca t ion  fa lls midway
in  the s it ing a rea .  Since th is loca t ion
has been gra ded t o a  similar  eleva t ion
of the runway, on ly small la t era l
adjustments to the sensors would be
needed.  The pr ima ry disadvan tage of

th is sit e is t ha t  it  is loca ted with in  one
of the pr imary developable pa rcels on
the a irpor t .  The lan dside a lter na t ives
to follow exam ine developing th is a rea
to meet  fu tu re hangar  and/or  apron
dema nds.  P lacing the AWOS in  t h is
a rea  could limit la ndside development .

Alterna t ive B places a  potent ial AWOS
just  ins ide th e nort her n a irpor t
bounda ry.  This a rea  is genera lly below
the runway eleva t ion ; therefore, a
la t era l ad jus tment  t owards the runway
may be necessary.  Wh ile the sensory
equipment  may be loca ted on  leased
pr oper ty, the pr otection a rea  would
exten d ou t side the exist ing leased
boundary.  To fu lly pr otect  the AWOS
pr otection a rea , additiona l lease a rea
may be needed.

Alt erna t ive C loca tes t he AWOS in  the
sou th sit ing a rea , south  of the
stormwater  dra inage system.  This a rea
is completely out side th e existing lease
boundary and addit iona l proper ty would
need to be lea sed  to inst a ll th is
equ ipm en t  and provide a ccess  to it .

L AN D S ID E

A L T E R N A T I V E S

The pr imary landside facilit ies t o be
accommoda ted a t  the a irpor t  include
a irport -r elat ed businesses, pu blic
t ermina l facilit ies, a ircra ft  storage
h a ngars , an d aircra ft pa rk ing aprons.
The in terrela t ionship of these funct ions
is impor tan t  to defin ing a  long range
landside layou t  for  the a irpor t .  To a
cer t a in  exten t , lan dside uses need to be
grouped with  simila r  u ses or  u ses tha t
a re compa t ible.  Other  funct ions should
be   separa ted ,   or    a t    lea st   have  well
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defined boun dar ies, for r easons of
sa fet y, secur ity, and efficient  opera t ion .
F ina lly, each  lan dside use must  be
planned in  conju nct ion  with the a irfield,
a s well a s gr ound a ccess  tha t  is su itable
to the funct ion.  Ru nwa y fron tage
sh ould be reserved for  those uses with  a
h igh  level of a ir field interface, or  need
for  exposu re.  Oth er  uses with  lower
levels of a ircra ft  movements, or  lit t le
need for  runway exposure, can  be
planned in  more isolat ed locat ions. The
following briefly describes landside
facility requirem ent s.

F ix e d Base  Ope ra tor (F BO):  This
essen t ia lly r ela tes to providing a reas for
the development  of facilit ies a ssociat ed
with  avia t ion  busin esses t ha t  requ ire
a ir field  a ccess.   This  includes
businesses involved with  (but  not
limited to) a ircraft  ren t a l and flight
t ra in ing, a ir cra ft  cha r t er s, a ir cra ft
maint enance, line service, a nd a ircra ft
fuelin g.  Businesses su ch  as t hese a re
character ized by h igh levels of act ivity
with  a  need for  apron  space for  the
storage and  circu la t ion  of a ircra ft .  In
a ddit ion , t he fa cilit ies common ly
associa ted with  businesses such as
th ese include la rge, convent iona l type
hangars which  hold  severa l a ircraft  p lus
a t tached office and business space.
Ut ility services  a re needed  for  these
types of facilit ies as well a s au tomobile
p a r kin g ar eas . Th e a lt er n a t ives
consider  the poten t ia l for  two to three
10,000 square-foot  hangars  for  fu ture
FBO act ivit ies.  Present ly, there a re no
su ch  facilit ies a va ilable a t  Sa n  Manuel
Air por t .

Terminal B u ild in g : Genera l avia t ion
t er m in a l fa cil it ies h a ve s ever a l
funct ions includin g: providing space for

pa ssen ger waitin g, a  pilot 's lounge,
fligh t  planning, concessions, a irpor t
management , stora ge, and var ious
other  needs.  Ut ility services a re needed
for  th is t ype of facility as well a s
au tomobile pa rking a reas.  Termina l
bu ildin gs a re best  placed a long the
apron  for  ease of access to a ircra ft .
There is no ter mina l building at  San
Manuel Air por t , a lt hough  a  sma ll
bu ildin g n ea r  the fuel pum p pr ovides
res t room facilit ies.  Th e St a te P lanning
Standa rds  for  Air por t s in  Ar izona  st a tes
tha t , a t  a  min imum, the following
termina l services sh ould be provided a t
an  a irport : t elephone, access t o weather
da ta , a  wa it ing a rea , res t room facilities,
portable fir e extinguish ers, an d posted
loca l procedur es/emergency procedures.
While t ermina l services can  be provided
in  a  sepa ra te dedica ted bu ilding, th ey
can  a lso be incorpor a ted int o lar ger
FBO hangar s.  The a lter na t ives
consider  a  sepa ra te dedicated buildin g
for  th is pu rpose a t  San Manuel Air por t .

Airc ra ft  St ora ge  Han ga rs :  Th is
includes a  wide va r iet y of hangar
facilities, such  a s: T-hangar s, shade T-
hangars, and small convent iona l hangar
designs.  The facility needs a n a lysis
indica ted a  need for  enclosed  T-hangars
and execut ive/individual ha ngar s at  the
a irpor t .  T-hangars  a re character ized  by
a  ser ies  of smaller  hangars  with in  a
l a r g e r  c o n t i g u o u s  b u i l d i n g .
E xecu t ive/in dividua l h a n ga r s a r e
smaller conven t iona l hanga r s t ha t
accommodate one or  more sma ll
a ircra ft .  Unlike FBO h a ngars, th ese
h a n ga r s  a r e  t yp ica l ly sm a l le r ,
encompassing only approxima tely 3,600
square feet  or  less. Since these facilit ies
are u t ilized only for  a ircra ft  st orage,
they   typica lly   have   lower    levels   of
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a ct iv i t y  t h a n  h a n ga r  fa cil i t ie s
a ssociat ed with  FBO opera t ion s.
Therefore, t hese facilit ies can  be
const ructed a long t axiways.  Th ese
facilit ies do not  require a  loca t ion  a long
runway frontage.  Ut ility services a re
needed for  t hese types of facilit ies a s
well as aut omobile parking ar eas.

F u e l Storage  and Dispe n s in g :  The
facility requirements ana lys is indica ted
a  need for  expanded fuel storage a t  San
Manuel Airport .  Presen t ly, a  sin gle
2,000-ga llon  above-ground storage tank
is used for  100LL fuel stora ge.
Typica lly, fuel s torage tota ls 10,000
ga llons to 12,000 ga llons t o ensu re a  fu ll
t anker  load of fuel (appr oxima tely 8,000
gallons) can  be delivered.  This ensures
the most competitive fuel prices.  In t he
fu ture, J et -A fuel storage may be
needed a s well.

Besides consider ing expanded fuel
storage, fuel dispens ing opt ions must  be
considered.  P resen t ly, fuel is dispensed
through a  fixed  pump loca ted  nea r  the
Runway 29 end.  This is th e most cost-
effective opt ion  of dispensing fu el since
mobile fuel t rucks a re not  r equ ired to
br ing the fuel to an  a ircra ft .  Fixed
dispens ing islan ds also a llow for  a  self-
ser vice opt ion , which ca n  a llow for
after -hours fueling and r edu ce labor
costs.  Under  th is opt ion , pilots  could
refuel their  own  a ircra ft  usin g a  credit
ca rd.  The pr ima ry disadvan tage of a
fixed fuel island is the a rea  tha t  the
isla nd occupies and the need to loca te
the fuel storage t anks in  close proximity
to the fuel is land. Addit iona l a ir cra ft
handling is a lso required to pos it ion  the
a ir cra ft  a t  the fuel is land for  refueling.
With  mobile fuel t rucks, t he fuel storage
tanks can be r emotely loca ted.

Hel ipad : A helipad is being considered
to provide a m arked a nd segregat ed
landin g and takeoff a rea  for  helicopters.

Wash  Rack: An a ircra ft  wash  r ack
provides a  su itable a rea  for  the cleaning
of an  a ircraft ’s  exter ior . The wash  r ack
provides for  the proper  disposa l of
a ir cra ft  clean ing fluids.  There is no
such  facility cu rren t ly ava ilable a t  the
a irpor t .

Ve h ic le  Access :  For  sa fety and
secur ity, vehicle access a reas  and
a ir cra ft  movement  a reas  should be
segregat ed.  This is par t icu lar ly
impor tan t  for  a reas  requir ing pu blic
access, su ch  as F BO facilities.  FBO
facilit ies require a ccess from a  var iety
of user s (i.e., delivery vehicles, cha r ter
pa ssengers, etc.), some which  a re not
familiar  wit h  opera t ing a t  an  a irpor t
environment .  Therefore, th ese facilit ies
cannot  be a ccessed u sin g a  t axiway or
crossing an  apron  a rea . FAA AC
150/5210-20, Ground Vehicle Operations
on  Airports, s t a tes: “The cont rol of
veh icu la r  act ivity on  the a ir side of an
a irpor t  is of the h igh est  impor tance.”
The AC fur ther  sta tes : “An a irpor t
opera tor  sh ould lim it  veh icle opera t ions
on  the movement  a reas of the a irpor t  to
only those vehicles necessary to suppor t
the opera t iona l act ivity of the a irpor t .”
For  the a lter na t ives an alysis, veh icu la r
access to storage ha ngar s will be
considered tha t  does  not  require the
a ir cra ft  owner  to cross an  apron  or
t axiway a rea .

Considera t ion  for  a  new main  en t rance
road sh ould be considered.  Presen t ly,
access to the a irport  is via  a  1.3 m ile
unpa ved (yet  graded) road  from
Highway  76.   This  roadway  is loca ted
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on BHP Billiton-owned la nd.  While
cur ren t  pla nning includes  pa ving th is
road, an  a lt erna te connect ion  to
Highwa y 76 should be considered.
Exh ibit 4B  depicts a  connect ion  with
Highway 76 d irectly sou th  of the
a irpor t .  As  shown on  the exhibit , the
exist ing a irport  road could be extended
sou th to Highwa y 76. This roadway
would exten d a ppr oxi-mately 1,600 feet
sou th of t he exist ing en t r ance road
in t ersect ion  at  th e airport  lease
bounda ry.  Of concern  is the need to
cross the BHP Billiton-owned ra ilroad
tra ck.  This tra ck is in limited u se
(a pproximately one t r a in  per  day).
Safety bar r iers may need t o be
considered.

F ina lly, considera t ion  must  be given  to
pr oviding for  the reloca t ion  of the
seven-un it  T-hangar  facility tha t  is
with in  the limit s of the ARC B-II OFA.
The other  facilit ies with in  the OFA are
considered to be removed and not
replaced on  a irpor t  p roper ty as  they a re
not  an a via t ion-related use (residence)
or  of lit t le va lue due to their size, age,
and  condit ion .

To a  cert a in extent , landside uses
sh ould be gr ouped with  sim ila r u ses or
uses tha t  a re compat ible.  Other
funct ions sh ould be sepa ra ted, or a t
least  have well defined bounda ries, for
reasons of sa fety, secur ity, and efficient
opera t ion .  F ina lly, each  landside use
mu st  be planned in  conjunct ion  with  the
a ir field, a s well as gr ound a ccess  tha t  is
su itable to the funct ion .

The lan dside a lter na t ives a re limited to
the a rea  nor th  of Runwa y 5-23.  This
area  is wit h in th e existing lease
bounda r ies of the a irpor t  and has been

init ia lly developed to accommoda te
lan dside developmen t  needs .  The a rea
sou th of Runway 11-29 is ou tside the
exist ing lea se bounda ry.  Airfield access
to th is area  is complica ted by t he
loca t ion  of the st ormwa ter  dr a inage
system.  Airfield a ccess  would requ ire
br idging or  cons t ruct ing a  cu lver t  to
a llow for  con t in u ed s t or m wa t er
dra ina ge.  Im pa cts on  stormwater  flows
would need to be considered pr ior  to
developin g the a rea  south  of the
runway.  Fur thermore, the a rea  sou th
of Runway 11-29 is not  expected to be
needed to accommodate p rojected
lan dside growth  in  the pla nning per iod
of this m aster plan .  As the landside
a lt erna t ives to follow will show, ample
area  exists nor th  of Runway 11-29 to
accommodate projected  long term
growth  for  San  Manuel Airpor t .

The exist ing terra in feat ures sh ould be
considered in t he long t erm  lan dside
layou t .  The ter ra in  nor th  of Runway
11-29 is a  lower  eleva t ion  from the
runway, gen era lly declining towar ds the
a irpor t  lea se bounda ry.  The a rea
surrounding the ma in  apron  a rea  has
been filled and gra ded; however,
addit iona l fill to the east  may be needed
to accommoda te fu ture developm en t  in
th is a r ea .

LANDS IDE ALTERNATIVE A

Lan dside Alterna t ive A is shown on
Exh ibit 4C.  The in ten t  of th is
a lt erna t ive is t o segrega te a ir cra ft
st orage, commercia l genera l avia t ion
services, and  t ransien t  uses  a t  the
a irpor t , to the exten t  practicable.  In
th is a lt erna t ive, a  public t ermina l
bu ildin g  is  const ructed  on  the exis t ing
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Exhibit 4C
LANDSIDE ALTERNATIVE A
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apron  area .  Two 10,000-ga llon  to
12,000-ga llon  fuel s torage tanks a re
loca ted west  of the termina l.  A fixed
fuel island is loca ted on  the apron  nea r
the t ermina l bu ilding for  ease of access
by the fuel provider .  This fuel island
could be configu red for  self-ser vice
fuelin g.  The fuel island is conn ected to
t h e fu el s t or a ge t a n ks t h r ou gh
underground piping.  An a ircraft wash
rack is loca t ed  a t  the wes t  end  of the
exist ing apron  area .  The eas t  end  of the
apron  is reserved for  sm all convent iona l
hanga r  development .  These h a ngars
cou ld either  serve commercia l FBO
ser vices or  for  a ircra ft  st orage.  A new
exit  t axiway is shown on t he east  end of
the apron .

The existing apron  is a lso expanded
approximately 20 feet  north .  Th is
ensu res tha t any fu ture development  on
the north side of the a pron is loca ted at
a  su fficient  lat era l dista nce from the
exist ing marked t axilane.  Veh icle
access and pa rking is ava ilable from an
exten ded a irport  en t rance road t ha t  is
moved along th e nort hern lease
bounda ry.

La rge commercial F BO facilit ies are
reserved for  the a rea  west  of t he
exist ing paved apron a rea .  This a pron
area  is configured for  both  sm all
a ir cra ft  t iedowns (ADG I t iedowns) and
large a ircra ft  t iedowns (ADG II
t iedowns).  The la rge FBO hangars  a re
developed on  the nor th  s ide of the apron
wit h  adja cen t  automobile pa rking.

To accommodate a pr oposed helipad and
T-hanga r  developm en t , the exist ing
segmen ted circle and  ligh ted  wind  cone
are reloca ted to the west .  The helipad
is developed ea st  of the exis t ing apron

a rea , 500 feet  from the runway
center line cons is ten t  with  s tandards set
for th  in  FAA AC 150/5390-2B, Heliport
Design .  The helipad is des igned
accordin g to the st andards in  the AC to
accommodate helicopt er s wit h  rotor
diameters t o 50 feet .

The fir st  row of T-hangars  is  reserved
for  the r eloca ted seven-un it  T-hanga r
facility and exist ing individua l hanga r
loca ted nor th  of the run wa y.  To the
east  of the reloca ted  T-hangars a re
three rows of eight -unit n est ed T-
ha ngar s.  Automobile pa rking for  the
hangars is r eserved along the a irport
en t rance road.  At  the east  end of the
runway, a rea  is r eserved for  the
development  of nine execut ive ha ngar s.
Each  ha ngar  is served by dedica ted
au tomobile par king ar eas.

Th is a lterna t ive does  not  a llow for  t he
development  of a  holdin g a pron  a t  the
Runway 29 end as  previous ly shown on
Exh ibit  4A.  The holdin g apr on  would
int erfere with  taxiway development  for
th e execut ive ha ngar s.

Ad v an t ag e s : This a ltern a t ive exceeds
projected long t erm landside facility
needs.  This a lterna t ive provides for  a
wide var iety of ha ngar  types an d uses.
This a lterna t ive provides  for  the
reloca t ion  of exist ing facilit ies th a t  a re
loca ted with in  the ARC B-II OF A.  Th is
a lt erna t ive a llows for  self-ser vice
fuelin g.

D i s a d v a n t ag e s : Th is a lt er n a t ive
requ ires  significa n t  new ta xiway
development  for  T-hangar and execut ive
hanga r  development .  Large amounts of
fill may be necessa ry to develop the T-
hanga r       an d      execut ive      ha ngar s.
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Taxiway development  is r equ ired pr ior
to the reloca t ion  of the exist ing seven-
unit  T-hangar . A hold ing a pron  is  not
provided a t  the Runwa y 29 end.

LANDS IDE ALTERNATIVE B

Landside Alter na t ive B is shown on
Exh ibit 4D .  Th is a lt erna t ive a t t empts
to maximize th e exist ing gra ded a rea
around the ma in  apron  for  near -term
development  needs.  These needs could
include the r eloca t ion  of the seven-unit
T-hanga r , developm en t  of a  pu blic
t ermina l bu ilding, wash  rack, T-
ha ngar s, and  an  FBO hangar .  As
shown on  the exh ibit , the exist ing
seven-unit  T-hanga r  facility would be
reloca ted to the n ort her n side of the
apron .  Th is is  consisten t  with  t he
previous master  plan  tha t had planned
for  T-ha ngar  developmen t  a long t he
nor thern  side of the a pr on .  A pu blic
termina l bu ildin g and F BO h angar  a re
developed to the east .  The wash  r ack is
developed on  the wes t  side of the
exist ing a pron .

Fuel stora ge is loca ted off th e a pron
area  t o the east .  Th is loca t ion  is nea r
the ent rance road for  ease of fuel
deliver y.  Loca t ing t he fuel storage off
the apr on a rea  a llows for  more hangar
development  a long th e apron  frontage.
However , th is  op t ion  r elies on mobile
fuel deliver y vehicles t o get  fuel t o t he
a ircra ft .

Long term FBO h angar  developm en t  is
reserved for  an  a rea  east  of the exis t ing
a pron .  This includes a n  expanded
apron  a rea  to serve both  la rge and
small   aircraft   t iedowns.    This  would

even tua lly require the reloca t ion  of the
exist ing segmen ted circle and win d cone
to the west .  A helipad is developed to
the ea st .  To ensu re su fficien t  a rea  is
ava ilable on  the nor th  s ide of the
exist ing apron  for  la rge FBO hanga r
developmen t , t h e a ccess  road is
developed to th e n ort h  of the exist ing
a irpor t  lease boundary.  Addit iona l
lease a rea  would be needed t o develop
the road  as shown.

A helipad is developed to the eas t  of the
expanded apron  a rea .  This  requires  the
reloca t ion of an  exist ing hangar  tha t  is
moved to th e n ort hern  edge of t he ma in
apron .  This loca t ion pr ovides maximum
segr ega t ion  from the apron  a rea  for
helicopter  activities.

T-h a n ga r  a n d e xecu t ive h a n ga r
development  is reserved for  the a rea
west  of the exis t ing apron  area .  This
layou t  accommoda tes 24 T-hangars and
36,000 square feet  of execut ive h angar
a rea .

Ad v an t ag e s : This a ltern a t ive exceeds
projected long term landside facility
needs.  This a lterna t ive provides for  a
wide variety of ha ngar  types a nd uses.
Th is a lterna t ive provides  for  the
reloca t ion  of exist ing facilit ies th a t  a re
loca ted with in  the ARC B-I I OFA.  Th is
a lt erna t ive maximizes  development
around the exis t ing apron  area  and
gra ded a rea  west  of this apron  a rea
pr ior  to new a pron and t a xiway
development .

Disa d va n ta g es : This a lter na t ive does
not  a llow for self-service fuelin g.
Addit iona l lease a rea  is needed for  the
proposed roadway alignm ent .
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Exhibit 4D
LANDSIDE ALTERNATIVE B
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LANDS IDE ALTERNATIVE C

Lan dside Alterna t ive C is shown on
Exhibit  4E .  Simila r t o Lan dside
Alterna t ive B, th is a lt erna t ive a t t empts
to maximize development  a round the
exist ing apron  area  and  u t ilize the
exist ing graded area  for  near  term
development .  In  th is a lt er na t ive, t he
seven-unit  T-hangar  facility is reloca ted
to the west  edge of the exist ing a pron
area  and  situa ted  in  a  nor th -sou th
a lignment .  An  addit iona l 10-unit
nest ed T-hangar  facility could be
developed to  the  west  wit h ou t
addit iona l grading or  fill.  The nor th
port ion  of the apron  is reserved for  FBO
development , the public ter mina l, a nd
fuel st orage.  In  th is a lter na t ive, a fixed
fuel isla nd would be loca ted adjacent  to
the fuel storage t anks, which  could be
configured for  self-service fueling.  As
needed for  demand, the exist ing apron
is expanded t o the east  to accommodate
both  sma ll an d large aircra ft t iedowns.
Pr ior  to apron  development , t he a ircra ft
wash  rack could be developed in  the
gra ded a rea  curren t ly occupied by the
segmen ted circle and wind  cone.  The
segmen ted circle and  wind  cone a re
reloca ted to the east .

Execu t ive hangar  development  is
reserved for  an  a rea  east  of t he ma in
apron .  Th is configura t ion  may limit  the
amount  of grad ing and fill necessary to
develop taxiway access to the run wa y,
as the t a xiwa y lea din g to th e h angars
would be developed t o follow the
exist ing grade down  to the level wher e
the hangars would be bu ilt .  The n ine
execu t ive hangar s would be served by
au tomobile par king an d access.

Ad v an t ag e s : This a ltern a t ive exceeds
project ed long term landside facility
needs.  This a lterna t ive provides for  a
wide variety of ha ngar  types an d uses.
Th is alt ernat ive provides for  the
reloca t ion  of exist ing facilit ies th a t  a re
loca ted with in  th e ARC B-II OF A.  This
a lt erna t ive a llows for  self-ser vice
fuelin g.

D is a dv a n ta g es : A hold ing apron  is  not
provided a t  the Runwa y 29 end.

S U MM A R Y

The process  u tilized in  assessin g the
a irside and la ndside development
a lter n a t ives  in volved a  det a iled
ana lysis of shor t  and  long term
requ irements as well a s fu tu re growth
poten t ia l.  Cur ren t  a irpor t  design
standa rds  were considered a t  each  st age
of development .

Upon review of th is r eport  by P ina l
Coun ty and  the P lanning Advisory
Commit tee, a  fina l master plan  concept
can  be formed.  The resu ltan t  p lan  will
represent  an  a ir side facility tha t  fu lfills
sa fety and design  standards a nd a
lan dside complex tha t  can  be developed
as dem an d dicta tes.

The proposed development  p lan  for  the
a irpor t  must  represen t  a  means by
which  the a irpor t  can  grow in  a
ba lan ced mann er, both on the a irside a s
well a s t he la nds ide, t o accommoda te
forecast  demand.  In a ddition, it m ust
provide (as a ll good developm en t  pla ns
should) for  flexibility in  t he plan  to
meet  act ivity growth  beyond the 20-
year pla nn ing period.
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Exhibit 4E
LANDSIDE ALTERNATIVE C
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The rema inin g cha pt ers will be
dedica ted to refin ing th e basic concept
in to  a  fina l p lan  with  recommendat ions

to ensu re pr oper  implem en ta t ion  and
t iming for  a  demand-based program.




